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oronavirus disease-19 (COVID-19) is a

new member of the coronavirus family

causing acute respiratory infection. Pa-

tients with COVID-19 have a higher risk

of developing oxidative stress during this

infection. Moreover, the virus induces
ROS production that activates cellular pathways for
viral replication.

Nuclear factor erythroid 2-related factor (Nrf2) is a
crucial transcription factor in cellular antioxidant de-
fense by mediating Virus-induced oxidative stress and
ROS production. This article suggests that an Nrf2 ac-
tivator may be beneficial in preventing oxidative stress
development in COVID-19 patients. Coronaviruses
are a significant group of viruses that cause different
illnesses in humans and animals. These illnesses can
range from the common cold to more severe diseases
such as SARS (Severe acute respiratory syndrome),
Middle East Respiratory Syndrome (MERS), and
COVID-19. COVID-19 is a new viral disease caused
by severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2).

The main symptoms of COVID-19-infected patients
are fever, dry cough, fatigue, and sometimes respira-
tory problems such as shortness of breath, sore throat,
and infection [1]. There is evidence of a link between
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oxidative stress, viral infection, and replication. Oxida-
tive stress results from an imbalance between the oxi-
dizing system and antioxidant mechanisms that lead to
oxidative DNA damage.

Oxidative stress is involved in many chronic diseases
such as diabetes mellitus, cancers, hypertension, heart
disease, neurodegenerative diseases, and infectious dis-
eases, particularly RNA viruses. SARS-CoV2, like other
RNA viruses such as HIV 1 and hepatitis viruses, and her-
pes viruses, induce oxidative stress [2] Redox-sensitive
proteins in tissues activate or block various downstream
molecular signaling pathways caused by oxidative con-
ditions. Some of these redox-sensitive proteins, such as
Nrf2, regulate oxidant-sensitive signals. Nrf2 is a tran-
scription factor that plays an essential role in cell defense
against oxidative damage. Under normal conditions, Nrf2
is kept in the cytoplasm by Kelch-like-ECH-associated
protein 1 (KEAP1), which degrades it by ubiquitination
[3]. KEAPI contains several cysteine residues and nega-
tively regulates Nrf2 activity.

In response to oxidative stress, modification of cys-
teine residues of Keapl causes Nrf2 to dissociate from
Keap-1. It travels to the nucleus, where it binds to
ARE-containing genes, including NAD(P)H quinone
oxidoreductase 1 (NQO1), Heme oxygenase-1 (HO-1),
Thioredoxin reductase, glutathione peroxidase, Gluta-

Address: Department of Biochemistry and Genetics, Faculty of Medicine, Arak University of Medical Sciences, Arak, Iran.

Tel: +98 (918) 8614706
E-mail: mashayekhi@arakmu.ac.ir



http://jams.arakmu.ac.ir/index.php?slc_lang=en&sid=1
https://orcid.org/0000-0001-5426-6785
https://orcid.org/0000-0001-9280-0707
https://orcid.org/0000-0002-1880-1303
http://jams.arakmu.ac.ir/index.php?slc_lang=en&sid=1
http://: https://doi.org/10.32598/jams.24.5.2809.2
https://jcm.asm.org/content/37/4/1107.short
https://crossmark.crossref.org/dialog/?doi=10.32598/jams.24.5.2809.2
http://jams.arakmu.ac.ir/page/12/About-the-Journal
https://en.wikipedia.org/wiki/KEAP1
https://en.wikipedia.org/wiki/Ubiquitination
https://en.wikipedia.org/wiki/KEAP1
https://en.wikipedia.org/wiki/Thioredoxin_reductase

December 2021 & January 2022. Vol 24. Issue 5

thione (GSH), catalase and superoxide dismutase that
play an essential role in antioxidant defense against
free harmful radicals. It has been reported that elevated
levels of Reactive Oxygen Species (ROS) are associ-
ated with a decline in antioxidant defenses and the de-
velopment of respiratory viral infections [4].

The protective role of the Nrf2 signaling pathway has
been revealed in respiratory viral infections. Several
recent studies indicate that the Nrf2 signaling pathway
is suppressed in COVID-19 patient’s lung biopsies;
conversely, the application of Nrf2 activators may rep-
resent a novel treatment approach for viral infections
and inhibit the replication of SARS-CoV2. Several
Nrf2 activators have been identified as beneficial ef-
fects on viral infection.

Recent studies have shown that vitamin D supple-
mentation by activating the Nrf2-antioxidant pathway
reduces the risk of respiratory infection in patients with
COVID-19 [6]. Also, it is reported that thymoquinone
(TQ), as a polyphenol compound found in the plant
Nigella sativa, reduces the ability of the coronavirus
replication in cells, and also this compound may have
a protective effect by modulating Nrf2 and inducing
HO-1 expression that improved antioxidant response
and prevent the COVID-19 infection [6].

A study has shown that curcumin, in addition to its
antioxidant effects by activating the Nrf2 pathway and
induction of Glutathione (GSH) production, inacti-
vates influenza A virus infection and alleviates the im-
pacts of COVID-19 [7]. Many studies have also shown
that sulforaphane (SFN), a natural compound derived
from broccoli sprouts, suppresses viral replication in
respiratory diseases such as influenza A and hepatitis
C virus (HCV) and Herpes simplex virus 1 (HSV-1).
It has protective effects on conditions considered risk
factors for COVID-19, including respiratory diseases,
cancer, diabetes, and cardiovascular diseases [3].

Quercetin is a flavonoid found in sausages, whole
grains, broccoli, onions, apples, and other plants.
Quercetin also strengthens antioxidant defenses and
scavenges free radicals by activating the Nrf2 messag-
ing pathway. This compound has been used in many
studies due to its antiviral properties. Evidence shows
that taking quercetin with vitamin C or vitamin D
boosts its antiviral effects. Recent studies have sug-
gested that quercetin may be used in treating patients
with COVID-19 with severe inflammation due to its
anti-inflammatory and antioxidant effects [8].
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Resveratrol is another antioxidant of interest to re-
searchers and is abundant in grapes and peanuts. One
study suggested that resveratrol, an activator of the
Nrf2 pathway, enhances the antioxidant path and re-
duces the severity of COVID-19 disease [9]. Elements
such as selenium and zinc also have antioxidant prop-
erties and can partially activate the Nrf2 pathway sig-
naling [10]. The present study suggests a conservative
approach on the basis of some evidence regarding ac-
tivation of the Nrf2 signaling pathway for its antiviral
and anti-oxidative mechanisms. It means that the use
of Nrf2 activators may provide new strategies to pre-
vent virus-induced oxidative stress via Nrf2 induction
and a viable way to fight against the COVID-19 virus.
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6. Deoxyribonucleic Acid (DNA)

7. Ribonucleic Acid (RNA)

8. Human Immunodeficiency Virus (HIV)

9. Kelch Like-Ech Associated Protein 1 (KEAP1)
10. NAD (P) H Quinone Oxidoreductase 1 (NQO1)
11. Heme Oxygenase-1 (HO-1)
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1. Coronavirus Disease 2019 (COVID-19)

2. Nuclear factor erythroid 2-related factor2 (NRF2)

3. Severe Acute Respiratory Syndrome (SARS)

4. Middle East Respiratory Syndrome (MERS)

5. Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2)
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